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SPECIFICATION 

Benzimidazole derivatives, process for preparing the same and antiulcer agents containing 



the same 



5 This invention relates to novel benzimidazole derivatives, to a process for preparing such deriva- 
tives and to antiulcer agents containing such derivatives. h++k*atp«m Dlavs a 
As is well known in the art to which the present invention relates, H+K ATPase plays a 
principal role in the final secretion mechanism of gastric acid in stomach cells [Scand. J. 
10 Gastroenterol.. 14. 131-135 (1979)]. Norinium bromide is known as a substance having 10 
10 Gasvoen^.. ^ of tne Society for Experimental B.ology and Med.- 

^n^'oSVi^ 

role [Omeprazole] has been developed as an antiulcer compound having H +K ATPase inhibitory 
15 activity [Am. J. of Physiol.. 245. G64-71 (1983)]. w+K'AT- 
There is a keen demand for new compounds having a more enhanced effect on H +K AT 
Pase inhibition than these known compounds. .„„ oi ., 0 „„ a rrh and 

With theforegoing in view, the present Applicants have conduc ed extensive research and 
have now found that certain benzimidazole derivatives exhibit excellent suppressive effects 
20 agamst tte secretion of gastric acid owing to their specific H*+K* ATPase .nhibrtory effects. 

iFJSff!^^ therefore, to provide new benzimidazo.e derivates 

^Voblecto; SKp* . novel process for preparing such benzimidazole 

25 de sS t a V nother object of the invention is to provide antiulcer agents containing such benzimida- 
zole derivatives as an effective component thereof. .... - -j j„,:„ a 

According to a first aspect of the present invention, there is provided benzirmdazole denva- 

tives represented by the formula (I), 30 



15 



20 



25 



30 



35 



(I) 



where R, is a hydrogen atom, or an alkyl group of 1 to 8 carbon atoms or a cycloalkyl, phenyl 

or aralky group; R 2 is a hydrogen atom, or an alkyl group of 1 to 8 carbon atoms, or R, and R 
40 togetfJform a ring with the adjacent nitrogen atom; and P, and R. are ,n each case a hydrogen 

or halogen atom, or a trifluromethyl. lower alkyl, lower alkoxy. lower alkoxycarbonyl or ammo 

qroup, and may be the same or different. 
According to a second aspect of the invention there is provided a process for Preparing a 

benzimidazole derivative as specified above, which comprises reacting a 2-mercaptobenz.midazole 
45 represented by the formula (II), 



35 



40 



45 



R, 




(l " 50 
50 v S 

where R, is as defined above, with a 2-aminobenzyl compound represented by the formula (111). 



55 



55 



60 



r ('») 

where FV„ R, and R 4 are as defined above and X is a reactive group, thereby forming a 
compound represented by th formula (IV), 



60 



2 
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(IV) 



10 where R„ R 2 . R, and R 4 ere as defined above, and then oxidizing the compound of the formula 

According to a third aspect of the invention, there is provided comprisin9 " 

an^tivfomponent .thereof a may be pre- 

Benzimidazole derivatives of the formula (I) a cc0 .™ ™ ~ J? , , - wjth a 2-aminoben- 

compound (IV) in accordance with the following reaction scheme:- 



20 



25 



(ID («» 



10 



15 



20 



25 





30 



35 



40 



45 



(I) 



where X is a reactive group and R, to R 4 inclusive are as defined P«^J- already known in 
50 The starting compound (II) useful for a process ^^l^^roceT^L^Tl Org\ 

the art. The compound (II) may be prepared, for example ^^^^^^^^ 

cwnth in «?fi The reactive arouD X In the other starting compound (ill) may db a naioawi 

ftC'suS ~*&£2ZS^ or a su.fony.oxy be 

toluenesulfonyloxy group. The compound (111) in which ■■ 2™ 
55 prepared, for example, by the process disclosed in J Chetn. Soc. 98 102 (i»<u). eom 

these starting compounds can also be in the form of •«»• between their respective 

The reaction between the compound (II) and the compound (III). ™' r rgZtf or 

safts. may be ff cted by stirring *-J"<^ 

acetone, at a temperature of from room 'temperature to the J«J™9 » P as Ng0H KQH# 
60 to 24 hours. In such case, it » preferred to have an alkal, m > WJJJ neutralise d. 

K,CO, or NaHCO, present in the reaction system, so that tne resumng me thod 
The compound OV) may be converted to Its ^espo"^ °x° 

known perse. For example, this conversion may be ach.eved by ^^rb^fcadd 1 ' 

with an oxidizing agent, for example, an organic f^^^ m ^SSS^ be e'ffected 
65 hydrogen peroxide, sodium hypochlorite or sod.um metapenodate. The reaction may 
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10 



in an inert solvent such as chloroform, dichloromethane. methanol or ethyl acetate, at -30 to 
+50"C. preferably at -15 to +5°C. . _, . , 

The pharmacological effects of some compounds typical of the invention were tested. The test 

results are given below. 

5 

M) H + +K*ATPase inhibitory effects: . . 

Following the method of Forte et al [J. Applied Physiol.. 32, 714-717 {1972)], gastnc and 
secretory cells of a rabbit gastric mucosa were isolated and vesicle containing H +K ATfase 
was prepared by centrifuging the cells in Ficoll of discontinuous density gradient. After the 

10 enzyme was incubated at room temperature for 25 minutes in 0.5 ml of a solution which 
contained 5 mM of an imidazole buffer (pH 6.0) and 2X10- M of each test compound, the 
mixture was heated to 37'C at which it was allowed to stand for further 5 minutes. To the 
mixture was Bdded 0.5 ml of a solution which contained 4 mM of magnesium chloride. 80 mM 
of an imidazole buffer (pH 7.4). 20 mM of potassium chloride and 4 mM of ATP. The resulting 

15 mixture was reacted at 37'C for 15 minutes and 1 ml of a 24% solution of trichloroacetic acid 15 
was then added to terminate the reaction. The inorganic phosphorus liberated ™« <£f"™™V 
analyzed by the method proposed by Taussky and Shorr [J. Biol. Chem.. 202, 675-685 (1953)]. 
The Independent activity of the ATPase was determined by subtracting its activity obtained 
when no potassium chloride was contained. The results are summarized in Table 1 in which 

20 Inventive compounds 1 to 19 are the compounds obtained in several of Examples 1 to 26 and 
Comparative compound 1 is the compound obtained in Reference Example 1. all of which 
examples are set out below. 
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(2) Inhibitory effects against the secretion of gastric acri. 

Male Donryu rats were used which had a body we.ght of 200 to 250 g and ftstea iwrn .e 
allowing fre7access to water) for 24 hours in accordance with the usual method [Stay, H .at al. 
S^merology. 5. 43-61 (1945)]. Under ether anesthesia the pylorus was ligated and each 
5 25SS5S^ admhlJLnKl imraduodenally. Four hours later each rat ^"JJ-jJ*- 
5 stSnach was removed to collect the gastric juice. ^"^^^0^7555 by 
comparing the acid output which was obtained by titration to ^ ™ "J 1 ^LiJJS in the 
meaSs of an automatic titrator, with the ^W^^^^^^SS^S^ 
same manner except that a vehicle alone was administered. The results are given in i»» 

10 

Table 2 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Test compound 



Dose 
(mg/kg) 



Suppresive effect against 
secretion of gastirc acid 
(%) 









Comparative 
compound 1 


100 


44 




100 


80.3 


Cimetiaine 


30 


59.1 




25. 3 




i fin 


99.3 


Inventive 


30 


94.3 


compound 3 


10 


62.9 


Inventive 
compound 7 


100 


77.5 


Inventive 
compound 9 


100 


95.7 


Inventive 
compound 10 


100 


98.7 


Inventive 
compound 11 


100 


72.8 


Inventive 
compound 13 


100 


97.9 




100 


91.5 


Inventive 


30 


| 71.7 


compound 15 

i 

I 


10 


| 48.8 



. 15 



20 



25 



30 



35 



40 



45 



50 



55 
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(3) Inhibitory effects against four gastric lesion models: 

Four different types of gastric lesion models were induced in male Donryu rats (180 t 240 g) 
which had been deprived of food but allowed free access to water for 24 to 48 hours prior to 
experiments. c 
5 5 

a) Shay ulcers: . . 

Under ether anesthesia the abdomen of each rat fasted for 48 hours was incised and. the 
pylorus ligated. Fourteen hours later, the animal was killed and the stomach was examined for 
any ulcer in the forestomach. Each test compound or a vehicle alone was given intraduodenally 
10 in a volume of 0.2 ml/ 100 g body weight immediately after pylorus ligation. 10 

b) Water-immersion stress-induced erosions: 

Rats fasted for 24 hours before experiments were placed in a restraint cage. The animals were 
immersed vertically to the level of the xiphoid process in a water bath (21°C) for 7 hours and 
15 then killed. The stomach of each rat was removed and inflated by injecting 10 ml of 1% 15 
formalin to fix the inner and outer layers of the gastric walls. This formalin treatment was 
performed in all of the following experiments. Subsequently, the stomach was incised along a 
greater curvature and examined for any erosion in the glandular portion. Each test compound or 
a vehicle alone was given orally 10 minutes before stressing. 

20 20 

c) Indomethacin-induced erosions: 

Indomethacin suspended in a 0.2% CMC solution was given subcutaneously to rats in a dose 
of 25 mg/kg, which rats had been fasted for 24 hours before experiments. Seven hours later, 
each animal was killed and the stomach was examined for any erosion in the glandular portion. 
25 Each test compound or a vehicle alone was given orally 10 minutes before indomethacin 25 
treatment. 

d) HCI-EtOH-induced erosions: 

A hydrochloric acid-ethanoi solution (150 mM HC1 in 60% EtOH) was given orally to rats in a 
30 dose of 1 ml/200 g, which rats had been fasted for 24 hours before experiments. One hour 30 
later, each animal was killed and the stomach was examined for any erosion in the glandular 
portion. Each test compound or a vehicle alone was given orally 30 minutes before ethanol 
treatment. 

The results are shown in Table 3-A to Table 3-D. 
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Table 3-A 



a) Shay ulcers 



5 


Test compound 


mg/kg id 


Inhibition (%) 






3 


28 


10 


Inventive compound 3 


10 


68 






30 


69 


15 




100 


-29. 


Cimetidine 


300 


44 



20 



25 



30 



35 



40 



45 



50 



Table 3-B 

b) Water-immersion stress -induced erosions 




10 



15 



20 



25 



30 



35 



40 



45 



50 
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Table 3-C 



c) Indomethacin-induced erosions 



3 


Test compound 


T ' 

mg/kg po i Inhibition (%) 




Inventive compound 3 


30 


7.0 


10 


100 


88 




Cimetidine 


30 


39 


15 




100 


76 • 



10 



15 



20 



Table 3-D 



d) HCl-EtOH- induced erosions 



20 



25 



30 



Test compound 


mg/kg po 


Inhibition (%) 


Inventive compound 3 


10 


89 


30 


100 



25 



30 



(4) Acute toxicity test: 

To male Wistar rats having a body weight of 80 to 90 g were intraperitonealfy administered 
suspensions of certain inventive compounds which had been suspended in 0.2% CMC physiolog- 
35 ical saline. The rats were observed for 7 days. The results are shown in Table 4. 35 



Table 4 



40 



45 



50 



Inventive compound 


50 


10 


600 mg/kg or more 


12 


500 - 600 mg/Jcg 


13 ! 


600 mg/kg or more 


18 , 


300 mg/kg or more 


19 


300 mg/kg or more 



40 



45 



50 



55 Moreover, male ICR mice having a body weight of 23 to 26 g were orally administered with 55 
Inventive compound 3. The mice were then observed for 3 days. The MLD was found to be 
1,000 mg/kg or more. 

The compounds (I) of th present invention may be administered either orally or parenterally. 
Preparation forms for oral administration may include for example tablets, capsules, powder, 

60 granules, and syrup. Preparati n forms for par nteral administration include injectable prepara- 60 
tions and the like. For the formulation of these preparations, there may be used excipients, 
disintegrants, binders, lubricants, pigments, diluents and like materials, such as are commonly 
employ d in the art. The excipients may include dextrose, lactose and the like. Starch, carboxy- 
methylceilulose and the like may be used as the disintegrants. Magnesium stearate, talc and the 

65 like may be used as the lubricants. The binders may be hydroxypropylcelluiose, gelatin, polyvi- 65 
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10 



20 



5 tions. J ... Avamn . p<i are niven to further illustrate the present 

Reference Example 1 10 
10 (1) 2-Benzytthiobenzimidazole: dissolved in a mixed solvent consisting of 5 i ml of 

To a solution containing .47 g of NaOH , dissowea imjdazo|e and 4 .2 g of benzyl 

water and 50 ml of ethanol were adde d I 5 9 *Z rnercapx mjxture wg 

chloride. The resulting solution was heated "jjjjj^^ by to give 7.7 g of crude 

poured into ice water and crystals precprta ted I were coHecteo oy 2 . be nzylthioben- 15 

15 crystals (96%). The crystals were rectystalhzed from ethanol to 
imidazole as colorless needles, m.p. 184 u 

(2) 2-Benzylsulf.nylbenzimidazole (Comparative °?™^^ ben * midnoi e, followed by gradual 
In 30 ml of chloroform was dissolved 4.5 g. " 2 bOTtymj =° be|ow Q . c . The 

20 addition of 4.6 g of m-chloro P erbenzo.c acid jfnjJJJ « eTen collected by filtration. The 
mixture was stirred for 20 minutes and crystals •departed were thiosu | fate and 

filtrate was washed successively with a satura «*™CO^ons ^ ^ 

saturated brine and the filtrate thus washed was dned wrth an y ^ § 

solvent was distilled off under reducec pressure to g. 4^ g jm ., dazole BS color , e ss 25 

25 were recrystallized from ethanol to obtain 2.0 g ot z Den^y 
crystals, m.p. 169-170 6 C. 

Example 1 . 

(1) 2-{2-Aminobenzyrthio)benz 1 m^dazole 2 _ aminobe nzyl chloride hydrochloride and 1.5 g of 30 
In 40 ml of ethanol were dissolved 1.8 g I off 2 ^^J. s6kx6on - wu stirred at room tern- 

35 Colorless granular crystals, m.p. 207'C (decomposed). 

(2) 2-(2-Aminobenzylsulf.nyl)benzimidazole ^ v ^h^ was dissolved in ice water. The 
One gram of 2-(2-aminobenzy ''th>o)benz,m.dazole '2^°"*^ by extraction wrth 

solution was neutralized with 512 mg of ^^ithT^^raJ brine. After drying the 40 
chloroform. The resulting chloroform s J 01 ' 0 "^ the solvem was distilled off under reduced 
chloroform solution wrth •^^J^of^lZ S?owLl 2-(2-aminobenzylthio)ben- 
pressure at room temperature. Thereafter, 0.5 g or tne i chloroform and 3 ml 

zimidazole was dissolved in a mixed ^S^^S^ JSid little by little with 0.4 g of 
of methanol. The resulting solutior chilled to ^ 0 C ^°^ red at the same temperature for 
m-chloroperbenzoic acid (purity: 70%). ^."^T^SJbv filtration. After being washed 
10 minutes. Light yellowish powder V^^ ^^^ metha nol and ether to obtain 

with ether, the powder was ^^"^.^^T^^^Sne powder, m.p. 1SCTC (de- 
0.33 g of 2-(2-aminobenzylsulfinyl)benzim.dazole as wh.te crystalline p 



30 



40 



45 



45 



50 



composed). 50 

|R v KBr cm- 1 : 3200. 1440. 1400. 1260. 1035 
max 

'H-NMR (CDCIJi: 

4.40 and 4.64 (each d, 2H, J— 14HZ, 55 



55 



0 

-SCHH. 6.24-7.80 (m. 8H. aromatic protons) 



60 Example 2 . ... - -j i„. 

(1) 2-(2-Methylamino^benzyt* I o)benz.m.dazote hydrochloride (2.5 g) in 10 

2-Mercaptobenzimidazole (1.8 g) and 2 - meth V™° B ^'^ -f en milliliters of ether was 
ml of ethanol w re stirred at room »mperal« to 30 ma uuk. Ten m ^ ^ f 

added and crystals precipitated were coHected (85%). The crystals 

65 to giv 3.5 g of 2-(2-methylaminobenzylthio)benzimidazoie nyorocnion 



60 



65 



11 
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were suspended in ethyl acetate and then neutralized by addition of a saturated NaHCO a solution. 
After being washed with brine, the organic layer was dried with anhydrous sodium sulfate. After 
distilling off the solvent under r duced pressure, the residue was recrystallized from acetonitrile 
to obtain 1.87 g of 2-(2-methylaminobenzy!thio)benzimidazole as colorless crystals, m.p. 
5 107-1 08°C. 5 



(2) 2-{2-Methylaminobenzylsulfinyl)benzimidazole 
(Inventive compound 2): 
2-{2-Methylaminobenzylthio)benzimidazole (1,0 g) was dissolved in 20 ml of chloroform. After 
10 chilling the solution to -10°C, 0.87 g of m-chloroperbenzoic acid (purity: 70%) was added little 10 
by little. After being stirred at the same temperature for 10 minutes, the mixture was washed 
successively with a saturated NaHCO, solution and saturated brine and then dried with anhy- 
drous sodium sulfate. The solvent was distilled off under reduced pressure and the residue was 
recrystallized from acetonitrile to obtain 0.43 g of 2-{2-methyIaminobenzylsulfinyl)benzimidazoIe 
15 as white crystalline powder, m.p. 1 22.5-1 24°C. 15 

IR v KBr cm- 1 : 3220, 1600, 1500, 1435, 1400, 1305, 1265, 1045 
max 

'H-NMR (cbcy* 

20 2.52 (s, 3H, -NCHJ, 4.36 and 4.60 20 

(each d, 2H, J-16HZ, 



O 
T 

25 -SCtf 2 -), 6.30-7.80 (m, 8H, aromatic protons) 25 

Example 3 

(1) 2-(2-Dimethylaminobenzylthio)benzimidazole: 
2-Mercaptobenzimidazole (4.73 g) was dissolved in 150 ml of ethanol, followed by addition of 

30 6. 1 8 g of 2-dimethylaminobenzyl chloride hydrochloride. The mixture was stirred at room tern- 30 
perature for 30 minutes. Crystals precipitated were collected by filtration. A saturated NaHCO, 
solution was added to the crystals, followed by extraction with chloroform. The chloroform layer 
was washed with saturated brine and then dried with anhydrous sodium sulfate. The solvent 
was distilled off under reduced pressure and the residue was recrystallized from a mixed solvent 

35 of chloroform and acetonitrile to obtain 5.39 g of 2-{2-dimethylaminobenzylthio)benzimidazole as 35 
colorless crystals, m.p. 164°C. 



(2) 2-(2-DimethylaminobenzylsuIfinyl)benzimidazole 
(Inventive compound 3): 

40 (a) 2-(2-Dimethylaminobenzylthio)benzimidazole (4.8 g) was dissolved in a mixed solvent 40 
which consisted of 40 ml of chloroform and 5 ml of methanol. After chilling the solution to 0°C, 
3.86 g of m-chloroperbenzoic acid (purity: 70%) was added little by little. Ten minutes later, a 
saturated NaHCO, solution was added to the reaction mixture, followed by extraction with 
chloroform. The chloroform solution was washed with saturated brine and then dried with 

45 anhydrous sodium sulfate. The chloroform was distilled off under reduced pressure and the 45 
residue was recrystallized from a mixed solvent of chloroform and ether to obtain 2.97 g of 2- 
(2-dimethylaminobenzylsulfinyI)benzimidazole as colorless crystals, m.p. 112°C (decomposed). 

KBr 

IR v ™ cm- 1 : 3170, 1485 ( 1435, 1400, 1260, 1040 
50 max 50 
'H-NMR (CDCIJ* 

2.62 (s, 6H, >N(Ctf,) 2 ), 4.47 and 

4,87 (each d, 2H, J- MHz, 

55 O 55 

T 

-SCH 2 -), 6.70-7.90 (m, 8H,'aromatic protons), 12.16 (br„ 1H, >NHj 

(b) 2-(2-Dimethylaminobenzylthio)benzimidazoIe (400 g) was dissolved in methylene chloride 
60 (1.06 1) — methanol (1.06 I). Acetic acid (212 ml) was added to the solution and the mixture was 60 
stirred until the solid was diss Ived c mpletely. After cooling the resulting solution to 2 to 5°C, 
182 ml of 35% hydrogen peroxide, 123 ml of water and 8.83 g of ammonium metavanadate 
were added. The reaction mixture was stirred at 2 to 5°C for 9 hours. The reaction was 
quenched with a 20% NaHCO, solution. The organic lay r was separated, washed with an 
65 aqueous Na 2 S 2 0, solution and with saturated brine and then dried with anhydrous sodium sulfate. 65 
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35 



40 



1 H— NMR ,CDCg| 63 6H _ Hp(Hi 3 8 , ^ 

4.48 and 4.85 (each d, 2H, J = 15Hz, 

O 

-SCWH. 6.60-7.80 (m, 7H, aromatic protons), 
12.16* <br., 1H, >NH> 



45 Example 5 



10 



15 



ta fe' 2-t2-Dimethy.arnlnobenzy.thio, 
5 (30 ml) and ethyl acetate (120 ml). After cooing \*» J*™ ?C over 80 minutes. The 

of 1296 NaOCI and 30 ml of 20% NaOH was added *2*£V**£ just t0 . The 

lotion mixture was stirred for one hour at J^JKnTo^fiS was washed with 
reaction was quenched w.th a 10% Na 2 SA so toon, ^ ^ under 

10 S^^^ t0 0bt3in 7 9 9 " ^ 

dtethylamlnobenzylsd as colorless crystals. 

OTT^D^ h 60 ml of ethanol. followed by 

15 2-Mercaptc>-5-methoxybenz 1 m.dazole (2^70 g) was M ^ resulting mixture was 

addition of 3.09 g of 2-^thylam,noben^l chloride Jydrocn fay n A 

stirred at room temperature for 30 ™ n ^/ PSowed by extraction with chloroform 

. , | *0\ <o a \ was dissolved in a mixed 
(2 ) 2-(2-Dimethylaminobenzylthio)-5^ After chilling the solution 

solvent which consisted of 25 ml of C ^ °Z^ 70%T^Xi little by little. Ten minutes 
25 to 0-C. 3.86 g of m-chloroperbenzo.c acid ! (punty. ™*> ^ ^ extractIon 

later, a saturated NaHCO, solut,on was addec to ^^^MBdMrn and then dried with 
with chloroform. The chloroform solut.cn w» wwhjd w^at n undef feduced 

30 h^^^^^^^^ ^ m - p - ,05 ' c 



20 



25 



(decomposed). 

IR v KBr cm-': 3270. 1625. 1485. 1390. 1205. 1175, 1030 35 
max 



Example d . ..„_,.. 

(1) 2-(2-Diethylaminobenzylthio)benzimidazoie. ethanol, followed by addition 

2-Mercaptobenzimidazole ^ fi^^SSS^J^^^ ™«" re was 8tirred at 
of 77.9 g of 2-diethylaminobenzyl chloride were «X»d by filtration and added 

room temperature for 30 minutes Crystals >P™^$™Zh^BC**Xe. The ethy. acetate 
50 with a saturated NaHCO, so.ut.on followed %**™™™.^ZtodTous sodium sulfate. The 
layer was washed with saturated bnne and then dnocT w ™ s dissolved in ethanol. The 

solvent was distilled off under reduced P»«»«* ^tLTcXn was removed by 
resulting solution was treated w th f cWaX ^^:^ B SZ «> sidue was ^crystallized 
filtration and the ethanol by dist.llat.on under reduced pressure m ylaminob enzyl- 
55 from a mixed solvent of ethyl acetate and hexane to obtein »£9 J 
thio)benzimidazole as light brownish crystallme powder, m.p. 134 uo 

(2) 2-(2-Diethylaminobenzy.sulf.nyl)bezimidazole: dissolved in a mix ed solvent which 
2-(2-Diethylaminober^thio)benz.m.da^ ^fSanol. After chilling the solution to 

60 consisted of 600 ml of methylene chloride , and 150 mlot metn ^ ^ 

O'C. 79.8 g of m-chloroperbenzoic acd (P"W; 60 *> .^" mixture, followed by extraction 
later, a saturated NaHCO, solution was added jo the react ^ ^ure. annydrous 
with methylene chloride. The result.ng me W e "e .^^^ pr ssur and the residue 

sodium sulfate. The methylene chlonde was dofllled °« und J ^ e , P ue nt. aceton :hex- 

65 was subj cted to silica gel column chromatography (silica gel, zau g. 



40 



4 



i 



13 



GB2163 747A 13 



ane~1 :2 v/v). The eluate was dissolved in a 1 :8 v/v mixed solvent of ethano! and hexane and 
crystals precipitated were removed by filtration. The filtrate was concentrated under reduced 
pressure. The residue was recrystallized twice from isopropyl ether to obtain 32.3 g of 2-{2- 
diethylaminobenzyisulfinyljbenzimidazole as colorless crystals, m.p. 1 10.5-1 12°C (decomposed). 

5 

IR v mr cm-': 3200, 2980, 1490, 1400, 1270, 1015, 765, 750 
max 

'H-NMR (CDC1J* 

1.01 (t, 6H, J«7Hz, -CH 2 CH 3 X2) 
10 3.00 (q, 4H, J=7Hz, -CH 2 CH 3 X2) 10 

4.46 and 4.97 (each d, 2H, J=13Hz, 

0 
T 

15 -SCH 2 -), 6.80-7.90 {m, 8H, aromatic protons), ' 1£ > 

12.41 (br., 1H, >NH) 

Example 6. 

(1) 2-(2-Dimethylaminobenzylthio)-4-methylbenzimidazole: 

20 2-DimethyIaminobenzyI chloride hydrochloride (1.26 g) was added to a suspension of 1.0 g of 20 
2-mercapto-4-methylbenzimidazo)e in 10 ml of ethanol. The resulting mixture was stirred at room 
temperature for 2 hours. Crystals precipitated were collected by filtration. After being washed 
successively with ethanol and ether, the crystals were dissolved in chloroform. The chloroform 
solution was neutralized with a saturated NaHC0 3 solution, washed with saturated brine and then 

25 dried with anhydrous sodium sulfate. The solvent was distilled off under reduced pressure and 25 
ether was added to the residue. Crystals precipitated were collected by filtration to obtain 13.8 
g of 2-(2-dimethylaminobenzylthio)-4-methylbenzimidazole as white crystalline powder. 



'H-NMR (CDCy:<J 
30 2.52 {s, 3H,), 2.84 (s. 6H), 4.36 (s, 2H), 

6.8-7.6 (m, 7H) 



30 



(2) 2-(2-DimethylaminobenzylsulfinyI)-4-methylbenzimidazole (Inventive compound 9): 
2-(2-Dimethylaminobenzylthio)-4-methylbenzimidazole (1.1 g) was dissolved in 15 mi of chioro- 

35 form, followed by gradual addition of 0.8 g (purity: 80%) of m-CPBA with ice cooling. After 35 
being stirred at the same temperature for 10 minutes, the resulting mixture was washed succes- 
sively with a saturated NaHC0 3 solution and saturated brine and then dried with anhydrous 
sodium sulfate. The solvent was distilled off under reduced pressure. The residue was recrystal- 
lized from acetonitrile to obtain 0.81 g of 2-(2-dimethylaminobenzylsulfinyl)-4-methylbenzimidazole 

40 as yellowish crystals, m.p. 112-114 C C (decomposed). 40 

IR v KBr cm- 1 : 3200, 1480, 1440, 1420, 1290, 1040, 750 
max 

'H-NMR {CDCI 3 )£ A . 
45 2.2-2.8 (br. 3H), 2.60 (s, 6H), 4.52 and 4.84 4b 

(each d, J=13Hz, 2H), 6.7-7.6 (m, 7H) 

Example 7 

( 1 ) 2-(2-Dimethylamino-6-methylbenzyIthio)benzimidazoIe: 

50 2-Dimethylamino-6-methylbenzyl chloride hydrochloride (4.41 g) was dissolved in 40 mi of 50 
acetone, followed by addition of 3.64 g of 2-mercaptobenzimidazole, 10 g of K 2 C0 3 and 4 ml of 
water. The resulting mixture was stirred at room temperature for one hour. Chloroform and 
water were added to the reaction mixture and the chloroform layer was separated and washed 
with saturated brine. After drying the chloroform layer with anhydrous sodium sulfate, the 

55 solvents were distilled off under reduced pressure. The residue was crystallized from a mixed 55 
solvent of ethanol and hexane and the crystals w re collected by filtration to obtain 4.68 g of 2- 
(2-dimethylamino-6-methylbenzylthio)benzimidazole as light brownish powder. 

'H-NMR (CDClJi: 

60 2.42 (s, 3H,), 2.84 (s, 6H), 4.42 (s, 2H), 60 

6.8-7.6 (m, 7H) 

(2) 2-(2-Dimethylamino-6-methylbenzylsulfinyI)benzimidazoie (inv ntive compound 10): 
2-(2-DimethyIamino-6-methyIbenzy!thio)benzimidaz le (2.97 g) was dissolved in a mixed solvent 

65 which consisted of 30 ml of chloroform and 3 ml of methan I. With ice cooling 2.18 g of m- 65 



14 
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CPBA (purity: 80%) was added little by little. The resulting mixture ™* s™£ a l**™™ 
tempeSurefor 10 minutes, followed by washing first whh a saturated ["M™***™"™* 
then with saturated brine, and thereafter dried whh anhydrous sod.um sulfate f ° 110 ^ 
removal of the solvent by distillation under reduced pressure The 

from a mixed solvent of chloroform and ethanol to obtain ™ 5 * « ?:^™^™ZLea 
methylbenzylsulfinyljbenzimidazole as white crystalline powder, m.p. 141-142 C (decomposed). 



|R v KBr cm": 3230, 1435, 1400, 1270, 1040, 740 
max 

10 'H-NMR (CDCI,)<J: ' . ' 

2.31 (s, 3H), 2.61 (s, 6H), 4.68 end 
4.92 (each d, J-13Hz, 2H), 
6.8-7.8 (m. 7H) 

15 Tthesamemanner as in Example 6 or 7. twelve compounds were further prepared, details of 
which are given in Table 5. 
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Example 20 

(2) 2-(2-Piperidinobenzylthio)benzimidazoIe: 

To a solution of 1.42 g of 2-piperidinobenzyl chloride hydrochloride in 35 ml of ethanol were 
added 0.87 g of 2-mercaptobenzimidazole and 0.5 g of NaOH. The mixture was stirred at room 
5 temperature for 5 hours. The solvent was distilled off under reduced pressure. Water was added 5 
to the residue, followed by extraction with ethyl acetate. The ethyl acetate solution was washed 
successively with a 10% NaOH solution and saturated brine. After drying the resulting solution 
with anhydrous sodium sulfate, the solvent was distilled off under reduced pressure. The residue 
was washed with ether to obtain 1.0 g of 2-(2-piperidinobenzylthio)benzimidazoIe as yellow 
10 powder, m.p. 165°C. 10 

NMR (CDCI 3 )5: 

1.4-2.1 (m, 6H), 2.8-3.1 (m, 4H), 4.34 (s, 
2H), 6.9-7.6 {m, 8H) 

15 • ' 15 

(2) 2-(2-PiperidinobenzyIsuIfinyI)benzimidazole (Inventive compound 14): 

2-{2-Piperidinobenzylthio)benzimidazole (0.70 g} was dissolved in a mixed solvent which con- 
sisted of 50 ml of chloroform and 2 ml of methanol, followed by gradual addition of 1 .3 g of 
m-CPBA (purity: 80%) with ice cooling. The resulting mixture W8S stirred at the same tempera- 

20 ture for 10 minutes. Thereafter, the mixture was washed successively with a saturated NaHC0 3 20 
solution and saturated brine and then dried with anhydrous sodium sulfate. The solvents were 
distilled off under reduced pressure and the residue was recrystallized from ether to obtain 0.45 
g of 2-{2-piperidinobenzy!sulfinyl)benzimidazole as white powder, m.p. 158°C (decomposed). 

25 IR v l Br v cm- 1 : 3160, 1435, 1325, 1215, 1030, 920, 740 25 
max 

*H-NMR (DMSO-detf: 

1.3-1.8 (m, 6H), 2.6-2.8 (m, 4H), 4.41-4.74 
(each d, J=12Hz, 2H), 6.8-7.8 (m, 8H) 
30 30 

Examples 21-26 

In the same manner as in Example 20, six compounds were further prepared, details of which 
are given in Table 6. 
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The following examples illustrate the use of the benzimidazole components of "the Invention in 
antiufce° agente in various forms, the effective component in each case be.ng a compound m 
accordance with the invention. 

5 

5 Example 27 

Preparation Example (Tablets): 
Each tablet (220 mg) contained the following components: 

Effective component 50 mg 10 

10 Lactose 1 °3 
Starch 50 m 9 

Magnesium stearate 2 mg 

Hydroxypropylcellulose 15 mg 

15 

15 Example 28 

"SMSff .£5? So "91 *• 

Effective component 40 mg 20 

20 Lactose 200 m 9 

Starch 70 mg 

Polyvinylpyrrolidone 5 mg 

Crystalline cellulose 35 mg 

25 

25 Example 29 

Preparation Example (Granules): 
iach granule (1 g) contained the following components: 

Effective component 200 mg 30 

30 Lactose 450 ^9 

Com starch 300 mg 

Hydroxypropylcellulose 50 mg 

Example 30 35 
35 Preparation Example (Enteric Coated Tablets): 

40 carbon atoms. 



CL 1 A ' M A benzimidazole derivative represented by the formula (I). 



45 *J 



45 




50 H ^ 2 



' -h 50 



where R, is a hydrogen atom, or an alkyl group of 1 to 8 arbor .atoms or a cycloalky. phenyl 
or aralkyl group; R, is a hydrogen atom, or an alkyl group of 1 to 8 «^° n "J™'^ a Vd r oge n 
form a ring together with the adjacent nitrogen atom; and R, and R, are in each .case ■ nv™?8 
55 or halogen atom, or a trifluoromethyl. lower alkyl. lower alkoxy, lower alkoxycarbonyl. or am.no 

^'^SS^^1SS^-}n Claim 1. substantially as here^before described 

W 'f TP^VlSTJJ^e derivative as claimed in Cairn 1. which comprises 
60 reacting a 2-mercaptobenzimidazoIe represented by the f rmula (11), 




> SK (ii) 

65 



55 



60 



65 



23 
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XH 

5 



wher R, is as defined in Claim 1, with a 2-aminobenzyl compound represented by the formula 
(III). 

(III) 

where R„ R, and R» are as defined in Claim 1 and X is a reactive group, thereby forming a 
10 compound represented by the formula {IV), 10 



*3 



15 Q^In^ 2 ^^ 4 < IV > 



15 



20 where R„ R a , R 3 and R 4 are as defined in Claim 1, and thereafter oxidizing the compound of the 20 
formula (IV). 

4. A process for preparing a benzimidazole derivative as claimed in Claim 1, substantially as 
hereinbefore described with reference to any of Examples 1 to 26. 

5. An antiulcer agent comprising as an effective component a benzimidazole derivative as 

25 claimed in Claim 1. 25 

6. An antiulcer agent as claimed in Claim 5, substantially as described with reference to any 
of Examples 27 to 30. 
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